Stimulated-saliva, swabbing-plaque and brushing-plaque samples were successivelycollectedfrom five volunteers four times over a seven-day period and the number of total streptococci (TS) and mutans streptococci (MS) in each sample were determined using selective media. The percentages of MS in TS (MS%) of the brushing-plaque and the stimulated saliva, but not the swabbingplaque, were kept almost constant through a sampling period, and the ratio of mean MS% in both samples significantlyvaried among subjects.These findings suggestthat plaquesamplerecoveredby brushingtreatmentfor 1min is superior to stimulated whole saliva as a sampling material for assessment of individual caries risk.
Introduction
Mutans streptococci are the principal etiological agents of dental caries. The degree of colonization of these organisms correlates with the prevalence of dental caries in human and experimental animals. An important virulence factor of mutans streptococci promoting caries development is its ability to colonize firmly on the tooth surface in the presence of sucrose and produce the cariogenic biofilm in situ (1) (2) (3) . Of seven species of mutans streptococci, Streptococcus mutans and Streptococcus sobrinus are isolated as the predominant species from human saliva and dental plaque (4, 5) . These organisms show genetic (6-8), biochemic (5, (8) (9) (10) (11) and pathogenic (11, 12) polymorphisms, and their infectious levels are largely different for each oral cavity (1, 2, 13, 14) . Therefore, each individual oral cavity possesses a different virulence potential (caries risk) (1, 2) .
Foreknowledge of the caries risk of individuals is essential for effective caries prevention. However, there is no definitive rapid method for estimation of individual caries risk. Thus, we have started basal studies to construct a useful microbiological method for rapid assessment of the individual caries risk. In this study, we describe a part of the experimental results concerning sampling methods and materials.
Materials and Methods

Subjects:
Five healthy human volunteers (A to E, aged 21 to 43 years) with detectable levels of mutans streptococci on the tooth surfaces participated in this study.
secreted over a period of 3 minutes, while being stimulated by biting paraffin gum was collected in a sterile bottle, icechilled, and used as a stimulated saliva sample. After the subject mouth-washed with drinking water, plaque was taken by scrubbing for 10 sec with a sterile cotton swab the alveolar ridge and the buccal surfaces of first and second molars in the right side of the upper jaw. The cotton was then cut and dipped in 4 ml ice-chilled Brain Heart Infusion (BHI) broth, and its sonicated suspension was used as a swabbing-plaque sample. A large portion of plaque on all teeth was then scraped off by vigorous brushing for 1 min with a sterile toothbrush and collected in a sterile bottle through a mouth rinse for 30 sec with 5 ml phosphate-buffered saline (PBS), ice-chilled, and used as a brushing-plaque sample.
Microbiological Analysis:
Mitis-Salivarius agar (MS agar, Difco, MI, USA) and MS agar supplemented with 0.2 unit/ml Bacitracin and 15% sucrose (MSB agar) (15) were used as a selective medium for total streptococci and mutans streptococci, respectively. Within 3 hr after sampling, the oral samples were dispersed by sonication treatment (50 W, 20 sec) using an ultrasonic apparatus (5202 Type, Otake Works, Tokyo), serially diluted with chilled BHI broth, and inoculated on the selective media using a spiral plating system (Model-D, Gunze Sangyo, Ink., Tokyo). After anaerobic culture for 48 hr, total streptococci colonies on the MS agar plates and mutans streptococci colonies on the MSB agar plates were counted. S. mutans colonies and S. sobrinus colonies could be distinguished from their colonial morphology on MSB agar and BHI agar plates.
Results and Discussion
From each of five healthy subjects, three oral samples of stimulated saliva, swabbing-plaque and brushing-plaque were successivelycollected4 times over a seven-day period, and the number of total streptococciand mutans streptococci in each sample was determined by the cultivation method using selective media, MS agar and MSB agar. When the colonies on MSB agar plates were evaluated using a stereomicroscope, S. mutans was detected in all samples from the five subjects while S. sobrinus was detected in samples from subject E. From the counts of total streptococci (TS) and mutans streptococci (MS), the Also, when the mean MS% values in the whole saliva samples and the brushing-plaque samples from an individual were compared, significant variations were observed among subjects. As table 2 shows, the mean MS% value of the brushing-plaque from subjects A, D and E were higher, around 2, 7 and 10 times, respectively, than those of the whole stimulated saliva. In contrast, the value of the whole stimulated saliva from subject B was higher, around five fold than that of the brushing-plaque. Only for subject C were the values of both samples almost the same. These findings strongly suggest that whole stimulated saliva is not suitable as a sample for the caries risk assessment of individualsand that a plaque sample is essential for it because the tooth surfaces constitute the natural habitat of mutans streptococci. Many epidemiological studies have shown positive correlations between levels of mutans streptococci in saliva and plaque (16) (17) (18) , and the enumeration of these cariogenic bacteria therefore have often been done with stimulated saliva samples, which are easier to obtain. However, data in those epidemiological studies also indicate that an individual ratio of MS levels in saliva and plaque significantly differs among subjects. An epidemiological study to clarify the relationship between MS% values in brushing-plaque samples and caries experience is in progress.
